The method of determining the chemical intensity of daylight described by one of us* presents a convenient means of experimentally comparing the intensity of the chemically active rays which reach the earth's hori zontal surface directly from the sun with that of the same rays reflected from the atmosphere and constituting diffuse daylight. For this purpose it is only necessary alternately to expose pieces of the standard sensitive paper, according to the method described in the memoir above mentioned, to the action of the total light of day, and to the diffuse daylight alone, which is easily done by cutting off the sun's direct rays from the sensitive paper, by throwing upon the paper a shadow cast by a small screen, hav ing an apparent diameter slightly greater than that of the solar disk. In the first case the chemical intensity of the total daylight, in the second that of the diffuse light is determined; the difference between these two observations giving the chemical intensity of the direct sunlight. As the experiments which wre have already made in this direction have led us to conclusions differing altogether from those derived from theoretical con siderations concerning the relative chemical intensities of direct and diffuse sunlight, we think that, although this investigation is incomplete, the results are worthy of the attention of the Society. No direct photometrical de terminations of the relative intensity of sun and diffuse light have up to this time been made ; but Clausius t has calculated this relation for vary ing altitudes of the sun, founding his calculations upon the hypothesis (generally adopted by meteorologists to explain the red tints of the morn ing and evening sky) that the diffused light is reflected, not from the par-1866.]
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tides of air or solid floating material, but from the minute vesicles of water which are supposed to be always contained in large quantities in the atmo sphere. According to this hypothesis, Clausius obtained the following numbers as expressing the intensities of direct sunlight and diffused day light for altitudes varying from 20° to 60°:- The measurement of the relative chemical intensities were made at three localities: (1) Owens College, Manchester, 53° 20' N., and 0h 9m0sW .; (2) the Observatory, Cheetham Hill, near M anchester; and (3) the summit of the Konigstuhl, near Heidelberg, 1900 feet above the sea, in 49° 24' N., and 34m48" E. We are indebted for the latter observations to I)r. Wolkoff, who kindly forwarded us his results through Professor Bunsen.
The following experimental numbers, obtained at Owens College, may serve to illustrate the method adopted; in most cases several (four or five) observations of the intensities of the total and diffuse light were made quickly one after the other, and the mean of all the readings taken. As the altitudes here observed vary only from 15° 44' to 31° 47', we thought it best to collect the results into two groups, containing the eight highest and eight lowest observed altitudes.
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Messrs. Roscoe and Baxendell on the relative [Feb. 22, The determinations made at Cheetham Hill (53° 30' 50" N., and 0h 8m 56s W .) were sixty-three in number, in which the altitude varies from 16° 8' to 46° 14', and these are divided into three groups, as follows:-- The range of altitude in the Heidelberg experiments being a much wider one (viz. from 0° to 63° 49f), we have been able to arrange these (con taining ninety-nine observations) in five groups, as follows:- The curves on PI. I. fig. 1 are derived from the foregoing numbers, the ordinates representing the intensities and the abscissae denoting the corresponding altitudes. The curves marked a, b, c give respectively the observations at Heidelberg, Cheetham Hill, and Owens College; the dotted curves represent the intensities of the diffuse light, the black curves those of the direct sunlight. The ratio of the sun and skylight for the same places is represented by the curves a, b, and c, fig. 2 .
In the following Table the experimental ratios are compared with those calculated by Clausius. These numbers show that whilst at 20° of altitude, according to theory, the relation of the intensities of diffuse light to direct sunlight is as 100 to 49*1, the experiments at Heidelberg give a relation of 100 to 35 ; those at Cheetham Hill 100 to 19, and those in Manchester 100 to 10. I f we compare the theoretical ratio for higher altitudes, we find that in our latitudes the ratio even at 35° of altitude is only as 100 for diffuse light to 26 for sunlight, whereas theory gives the relation as 100 to 169. The Heidelberg observations show indeed a more rapid rise in the intensity of the direct sun's rays, the ratio reaching 100 to 82 for 35° of altitude. The great difference between these and the other experimental results must doubtless be ascribed to the considerable elevation (1900 feet above the sea) at which these observations were made.
Even at Heidelberg, however, no less than eight observations show that at low elevations the chemical action of the sun becomes altogether inap preciable, whilst that of the diffuse light is still considerable; and the same inactive condition of direct sunlight at low altitudes has been frequently observed both at Owens College and Cheetham Hill. In these cases the intensity of the sun's direct visual rays was considerable, and a strong shadow was cast; but the more highly refrangible rays were altogether absent, and the ratio became infinite.
Heidelberg Observations. In some of the experiments made at Cheetham Hill the shadow of a small disk was thrown on a horizontal surface of white paper, and careful estimations made of the relative brightness of the shaded and unshaded portions of the surface. A comparison of these results with those obtained at the same time for the chemical rays showed that with the sun at a mean Mean ratio of luminous intensity.. . . 1*400 It appears therefore that with the sun at an altitude of 12° 3', the action of the atmosphere was 26*4 greater on the chemical than on the luminous rays.
The foregoing experiments appear to prove-I. That the effect of the atmosphere upon the highly refrangible and chemically active solar rays is regulated by totally different laws from those founded upon the hypothesis of the reflexion by means of hollow vesicles of water.
II. That the ratio of the chemical intensity of direct to diffuse sunlight for a given altitude of the sun at different localities is not constant, vary ing with the transparency, &c., of the atmosphere.
III. That this ratio of " chemical" intensity does not in the least cor respond to the ratio of " visible" intensity as estimated by the eye; the action of the atmosphere being 17*4 times greater upon the chemical than on the luminous rays when the sun's altitude is about 25° 16', and 26*4 times greater when the sun's altitude is 12° 3'. 
